Sir, Enterococci are not the most common cause of urinary tract infections (UTIs) but when they do cause UTIs they present a therapeutic challenge, especially with patients who are suspected of being allergic to penicillin and cannot be treated with amoxicillin. The alternative oral agent, nitrofurantoin, has unpleasant side effects, particularly nausea and vomiting. 1 The use of other agents such as linezolid, quinupristin/ dalfopristin, vancomycin and tigecycline is not justified except in the seriously ill patient.
However, the debate on which technology platform is superior for such molecular KRAS testing has been widely discussed. Even in more established personalised medicine testing, such as HER-2 in breast cancer, the paradigm is not fixed. 5 Within the context of KRAS testing, there are multiple technical approaches. 6 There is not a single test platform that would be able to, by itself, replicate what was perceived as the true mutation status of every sample, as a gain of analytical sensitivity is often offset by a loss of clinical sensitivity. 7, 8 This is particularly important for reference laboratories, where if the surgical specimens submitted for analysis are of suboptimal quality, a second submission or a re-biopsy may be necessary, thereby increasing the time required to obtain an actionable result. 4 In many reference laboratories, the samples received can come from numerous sources. In our reference laboratory, we handle KRAS mutation analysis requests from both Asian and European countries with different stages of healthcare development and unique guidelines. These may result in differences during sample handling, which may inadvertently affect the final quality of DNA preservation. Subsequently, this may affect the choice of technical platforms used for the molecular testing.
In order to prove that a certain degree of test redundancy for KRAS mutational analysis is required without drastic compromise on time factor, we randomly selected 46 cases that had undergone Sanger sequencing analysis: 20 samples with detectable mutation, 16 KRAS wild-type, and 10 that rendered unsatisfactory results. All these cases were re-tested with a Shifted Termination Assay (capillary-electrophoresis-based). The Shifted Termination Assay (STA) detection platform, which is a type of allele specific PCR, was chosen by us for this study because it was designed by the same company (KRAS Mutational Analysis Reagents, Applied Biosystems, USA) for use on our in-house genetic analyser (ABI 3130XL, which has been validated for diagnostic Sanger sequencing analysis), but with the potential gain of one day in the turnaround time, producing results on the same working day as the completion of DNA extraction, rather than the day after. Thus, we could potentially improve our in-house KRAS inconclusive analysis rates and turnaround time without having to acquire a completely new machine, a decision that comes with risks and uncertainties. This gain in turnaround time is made possible by the use of a proprietary enzyme master mix (KRAS Mutational Analysis Reagents, Applied Biosystems), detection primers and chemistry protocol, designed specifically to recognise mutant or wild-type target KRAS sequences, so as to selectively extend an in vitro detection primer by 1-20 nucleotides, effectively functioning as an allele specific PCR. Primer extension products of various lengths corresponding to different KRAS exon 2 mutations are then separated by capillary electrophoresis and detected by a fragment analysing software.
The following selected mutations in KRAS codon 12 and 13 are detected by the STA: p.Gly12Ser (GGT>AGT), p.Gly12Arg (GGT>CGT), p.Gly12Cys (GGT>TGT), p.Gly12Asp (GGT> GAT), p.Gly12Ala (GGT>GCT), p.Gly12Val (GGT> GTT), p.Gly13Ser (GGC>AGC), p.Gly13Arg (GGC>CGC), p.Gly13Cys (GGC>TGC), p.Gly13Asp (GGC>GAC), p.Gly13Ala (GGC>GCC) and p.Gly13Val (GGC>GTC). Those with discrepant results were then re-tested with a home-brew, pyrosequencing method. In all cases, DNA was isolated from prepared sections of the received formalin fixed, paraffin embedded tissue with the QIAampDNA MicroKit method (Qiagen, USA), in accordance with the manufacturer's protocol. The Sanger sequencing method was carried out as described previously. 9, 10 The STA method was carried out with the Applied Biosystems STA detection kit using the guidelines recommended by the manufacturer. This test covers all relevant mutants in KRAS exon 2 (codon 12 and 13). Finally, the pyrosequencing assay was performed according to our previously reported assay in which a 5% threshold value was chosen to define the presence of mutation. 11 Consent for this research was obtained from our institutional ethics committee.
A total of 34 of the 36 cases of successful Sanger sequencing rendered unequivocal results (20 mutants, 16 wild-type) with both the STA and pyrosequencing method; the technical concordance was of 94%. Among the two non-concordant cases, one of the discordant cases had a different mutation, while another was determined as wild-type by Sanger but unsatisfactory by the STA method. A total of eight discordant cases were tested by three platforms (Table 1) . Interestingly, five of those 10 cases that were rendered unsatisfactory by Sanger sequencing, when genotyped by the STA method, had 80% consensus (4/5) with the pyrosequencing method.
Our results suggest that a degree of technical redundancy may be necessary in reference laboratories, where there is no direct quality control of the pre-analytical determinants of molecular testing such as tissue ischaemia time, fixation time or tissue processing methods. As our results suggest, the second test may not necessarily need to be run in a different platform: the STA-based kit, which was performed using the same machine as our Sanger sequencing, was able to rescue 50% of our unsatisfactory results, with diagnostic accuracies further confirmed by the third pyrosequencing method. This redundancy may have significant positive consequences in terms of therapeutic intervention, without compromises in the turnaround time.
The reasons for the apparently discordant mutation call on Sanger sequencing which showed p.Gly12Glu (GGT>GAG), and the STA which showed p.Gly12Asp (GGT>GAT) in Case 1, are two-fold. Firstly, the STA does not include a specific primer to detect the GAG allele. Secondly, the mutation is a complex mutation, as shown in the forward and reverse sequence ( Fig. 1) , where our initial impression of a mutant GAG allele could also be re-interpreted as a mixture of GAG and GAT alleles, or a mutant GAT allele with a co-existent polymorphism/silent mutation GGG in codon 12, It is not possible to exclude a co-existent GGT>GAG mutation in codon 12 accounting for the tall G peak at position 10 of the horizontal axis, as the software assumes that the G peaks are read from codon 13, without re-designing the dispensation order of the nucleotides. (B) The forward and reverse Sanger sequence of the same case reveals a complex mutation in codon 12 which was initially interpreted as a heterozygous GGT>GAG, but in retrospect could also be made up of a mixture of GAG and GAT alleles, or GAT with a co-existent polymorphism/silent mutation GGG in codon 12. The STA kit does not include a primer set for detecting the GAG allele in codon 12 (not illustrated). We report an unusual case of intraparenchymal CAPNON that occurred in association with interhemispheric lipoma and agenesis of corpus callosum. To our knowledge, this is the first reported association between these uncommon lesions.
A 47-year-old woman with known congenital absence of corpus callosum presented with a progressive 6 month history of worsening headache, ataxic gait, blurred vision and poor memory. She was previously cognitively normal, although there was no documented formal neuropsychological assessment. During the year prior to presentation she had noticed loss of appetite and loss of 25 kg in weight. Her laboratory investigations were unremarkable apart from elevated carcinoembryonic antigen (CEA), which was found to be 26 mg/L (normal range 0-4 mg/L). Magnetic resonance imaging (MRI) showed complete agenesis of the corpus callosum and an associated well-defined, slightly lobulated interhemispheric T1and T2 hyperintense mass 66 Â 25 Â 40 mm consistent with a lipoma (Fig. 1A,B) . In the right frontal periventricular region, anterolateral to the presumed lipoma, there was an unusual calcified intraparenchymal mass 0.9 cm in diameter. It was largely hypointense on T1 and T2 images, with intermediate signal centrally on T1, surrounded by an illdefined vasogenic oedema (Fig. 1A,B) . Differential diagnoses included a vascular lesion such as cavernoma and a neoplastic process such as metastasis.
The patient underwent bifrontal craniotomy and a right-sided interhemispheric approach to the lesion. Typical lipoma was identified in the midline and posteriorly. A firm calcified mass was identified anterolaterally in the right frontal lobe, which was intimately associated with one of the branches of the right callosomarginal artery. The tumour was dissected free and sent for histopathological examination.
Two specimens were received for histopathological assessment. The first specimen, labelled lipoma, consisted of multiple fragments of fatty tissue up to 3 mm across. The second, labelled right frontal lesion, consisted of multiple fragments of calcified grey/tan tissue 8 Â 7 Â 3 mm. Microscopically, the first specimen consisted of fragments of mature adipose tissue consistent with lipoma ( Fig. 2A) . The second specimen revealed multiple nodules of chondromyxoid matrix (Fig. 2B) , which was amorphous in places and had a prominent fibrillary pattern at the periphery of some nodules. The nodules were partially rimmed by a single layer of palisading spindled to epithelioid cells (Fig. 2C ). They were set in a reactive fibrous tissue with variable and generally mild lymphocytic inflammation, and there was also prominent osseous metaplasia with focal formation of mature lamellar bone (Fig. 2D) . There was some associated adipose tissue and scattered psammoma bodies. The adjacent brain parenchyma was gliotic CAPNON are rare lesions with less than 30 cases reported in the literature. There is no reported predilection for sex, age, or CNS location. Patient age at presentation ranges from 6 to 83 years. 2 Most examples are sporadic, but CNS examples may occur in association with meningioangiomatosis in patients with neurofibromatosis type 2.
14 The radiological features of these lesions are non-specific and can have a broad differential diagnosis, which include intra-axial calcifying neoplasms such as ganglioglioma and oligodendroglioma, vascular lesions such as cavernous malformation, and infections such as tuberculosis. Intraventricular masses can also raise the possibility of choroid plexus tumours, meningioma or ependymal tumours. The MRI imaging scans typically demonstrate hypointense signal intensity in both T1-and T2-weighted images. Vasogenic oedema is uncommon. Computed tomography (CT) images show solid attenuated calcifications. 2 The small series reported by Aiken et al. suggests that the uniform T1 and T2 hypointensity without solid enhancement is a key distinguishing feature. 2 Calcified lesions with heterogeneous T2 signal intensity or T2 hyperintensity are more likely to be a calcified neoplasm and radiologically inconsistent with CAPNON. 2 The histopathological features of CAPNON are distinctive. They include characteristic nodules of chondromyxoid matrix with an amorphous granular quality centrally and fibrillary pattern at the periphery. The foci are rimmed by palisaded spindled to epithelioid cells, set in a reactive fibrous stroma with a variable lymphocytic infiltrate. There may also be a foreign body reaction with giant cells, prominent osseous metaplasia, formation of mature lamellar bone, and/or scattered psammoma bodies. The adjacent brain parenchyma usually shows gliosis with scattered Rosenthal fibres.
The pathogenesis of this lesion is not understood, but many authors have hypothesised that CAPNON is most likely a reactive process. 9, 10 This is partly based on the finding of associated granulomatous inflammation typically surrounding the calcified nodules, characteristic of these lesions. 4, 9, 12 It has been suggested, but not proven, that CAPNON may develop as a healing response to possible trauma, infection, or inflammation. 2 The tissue origin most likely includes the arachnoid or fibroblasts in the choroid plexus stroma, but this has not been proven. 1 The lesion reported here occurred in association with agenesis of the corpus callosum and interhemispheric lipoma. Intracranial lipomas (ICL) are rare lesions with an incidence of 0.06-0.3% of intracranial masses found during imaging. 15, 16 They represent a group of congenital malformation of the brain parenchyma, mainly occurring in the region of the corpus callosum. According to the current World Health Organization classification, they are considered grade I mesenchymal, non-meningothelial tumours. 17 ICL are usually asymptomatic, although several reports mention seizures as an associated or presenting feature. The development of corpus callosum takes place from anterior to posterior with successive formation of the genu, rostrum, body and splenium, and depending on the time of injury during pregnancy, the anomalies vary from complete to partial agenesis. 16 A possible pathophysiological explanation of the association of cerebral lipoma with agenises of corpus callosum is the persistence of meninx at the site of lamina reuniens, interfering with the formation of the massa comissuralis. 18 Depending on the timing when this process occurs, the corpus callosum may not develop at all. 18 From our review of the literature, this is the first reported case of CAPNON to occur in association with intracranial lipoma and agenesis of corpus callosum, or indeed with either of these entities. The contiguous occurrence of this lesion with the interhemispheric lipoma may further confirm that this lesion is likely the result of a tumefactive, reactive process. In addition, the clinical presentation of our patient, which included headache, ataxic gait and blurred vision has been reported previously. However the weight loss and rising CEA levels have not been reported in other cases of CAPNON in the literature, and are currently still being investigated. Excision of CAPNON is generally curative, but may not be possible in large lesions secondarily involving vessels and nerves. Local recurrences have been described, 4, 19 typically following incomplete excision.
In conclusion, CAPNON are rare distinctive lesions that can occur as extra-or intra-axial masses. Although the cause and pathogenesis are unclear, the distinctive histopathological appearance will usually lead to a definitive diagnosis of a radiologically non-specific lesion. 9 To our knowledge, this is the first reported case of CAPNON occurring in association with interhemispheric lipoma and agenesis of corpus callosum. Kü pffer cell haemophagocytosis presenting as fulminant liver failure Sir, Küpffer cell haemophagocytosis on liver biopsy may alert clinicians of a potential diagnosis of haemophagocytic syndrome (HPS). HPS is a severe systemic inflammatory condition characterised by activation and proliferation of T-lymphocytes and macrophages.
Conflicts
1 Activated macrophages, primarily within organs of the reticuloendothelial system, engulf erythrocytes, leukocytes, platelets and their precursors. 2 The diagnosis of HPS requires five of eight of the following: fever, splenomegaly, bicytopenia, hypertriglyceridaemia, hyperferritinaemia, low/absent natural killer (NK) cell activity, increased soluble CD25 levels and haemophagocytosis.
2 Establishing a diagnosis of HPS can be challenging but is critical since without proper medical treatment HPS may be fatal. 2 In this case report, we wish to illustrate a case of Küpffer cell hyperplasia and haemophagocytosis on liver biopsy which was associated with acute liver failure and an occult gallbladder carcinoma. We believe this association has never been reported.
A 52-year-old female presented to the Emergency Department with the sudden onset of painless jaundice. She had a 1 week history of nausea and vague abdominal discomfort. Her medical history was significant for a non-ST elevation myocardial infarction 2 months prior, hypertension and hyperlipidaemia. Her current medications included metoprolol, perindopril and rosuvastatin. Physical examination was unremarkable except for generalised jaundice. Vital signs were stable. An abdominal examination showed a soft, non-tender abdomen. There were no stigmata of chronic liver disease. Laboratory investigations discovered hepatic failure with bilirubin 158 mmol/L (reference value 3-17), AST 3830 U/L (15-37), ALT 1380 U/L (17-63) and ALP 1822 U/L (50-136) and renal failure with creatinine 1400 mmol/L (35-88) and urea 32 mmol/L (2.1-8.0). Her INR was 2.2 (0.9-1.2). Hepatitis A antibody and hepatitis B core antibody were non-reactive. Hepatitis C testing was not performed. Cytomegalovirus, Epstein-Barr virus and herpes simplex virus showed evidence of immunity with IgG reactivity. Screening for anti-smooth muscle antibody, anti-mitochondrial antibody, anti-parietal cell antibody and anti-nuclear antibody (ANA) were negative. Abdominal ultrasound identified a dilated common bile duct (0.8 cm) and intrahepatic biliary dilatation. The patient was transferred to our tertiary care hospital with the presumptive diagnosis of drug induced hepatic failure within 24 h of the introduction of niacin. She had only taken one dose (1 g) of the niacin.
A transjugular liver biopsy was urgently performed and examined as a quick section. Interpretation was limited by frozen section artefacts. The biopsy showed lobular disarray with moderate mixed portal inflammation and no significant interface damage. Fibrosis and confluent hepatocyte necrosis were notably absent. There was severe cholestasis and a moderate ductular reaction. Scattered neutrophils infiltrated bile ducts. When permanent sections and special stains arrived, it became evident that the sinusoids were extensively dilated with a massive infiltration of activated CD68 positive Küpffer cells displaying haemophagocytosis (Fig. 1 ). These cells were initially misinterpreted as hepatocytes undergoing ballooning degeneration. Before a revised pathology report could be issued, the patient died; less than 48 h after admission to our centre.
A post-mortem examination revealed an occult gallbladder adenocarcinoma that showed limited invasion into adjacent liver parenchyma (Fig. 2) . There was metastasis to the right ovary. The poorly differentiated gallbladder adenocarcinoma had a minor signet ring component. Histological examination of the autopsy liver confirmed the presence of Küpffer cell hyperplasia and haemophagocytosis. Furthermore, mild hepatocyte ballooning degeneration and cholestasis were also noted. There was focal hepatocyte drop-out but no confluent necrosis. No centrilobular congestion or sinusoidal dilatation was seen. Congestive splenomegaly was noted (spleen weight 268 g) with significant haemophagocytosis demonstrated histologically.
The patient did not fulfil the diagnostic criteria for HPS, having only four of the required five of eight criteria, 1 including hypertriglyceridaemia (triglycerides 5.72 mmol/L; reference value 0.55-1.70), hyperferritinaemia (ferritin 50355 m/L; 11-307), splenomegaly and haemophagocytosis. Only one cell lineage was reduced (haemoglobin 74 g/L; 115-155) instead of the required bicytopenia.
Küpffer cell haemophagocytosis is a rare observation, being detected in 1.3% of all liver biopsies. 3 However, its detection is important as it may alert clinicians to the potential diagnosis of HPS. HPS is characterised by activation and proliferation of T-lymphocytes and macrophages and by the elaboration of inflammatory cytokines. 1 Prompt treatment with immunosuppressive agents such as corticosteroids and/or cyclosporine is required in HPS to suppress the systemic inflammation. 4 It is impossible to predict whether immunosuppression in our patient would have controlled her liver failure.
Haemophagocytosis is a reactive abnormality of histiocytes that is not always associated with HPS. 5 Majluf-Cruz et al. found that 55% of cases with haemophagocytosis in the bone marrow, lymph node or spleen failed to develop HPS. 5 In liver biopsies with Küpffer cell hyperplasia and haemophagocytosis, 64% of cases occurred in the absence of HPS. 3 These patients had an excellent prognosis with 94% survival at 3 months. Patients with Küpffer cell haemophagocytosis and HPS had a dismal prognosis with 57% survival at 3 months. 3 Our patient demonstrated Küpffer cell haemophagocytosis without HPS, yet had a rapid clinical demise. It may be that she had not fully developed all the criteria necessary for the diagnosis of HPS. Two of the diagnostic criteria for HPS, soluble CD25 levels and NK cell activity, are not routinely tested in our laboratory. Alternatively, it may be that our patient represented the 6% of individuals who die with isolated liver haemophagocytosis.
Our patient died as a result of fulminant liver failure; yet, her liver showed little morphological damage. Biliary obstruction due to gallbladder carcinoma may have contributed to the cholestatic component of liver dysfunction in this case. Other causes of acute liver failure including viruses (hepatitis A, hepatitis B, cytomegalovirus, Epstein-Barr virus and herpes simplex virus), autoimmune hepatitis, ischaemic hepatitis, thrombosis, toxins or extensive primary or metastatic tumours are excluded based on clinical history and/or laboratory investigations. There is no clinical or morphological evidence that congestive heart failure precipitated liver failure. Hepatotoxcity induced by anti-hyperlipidaemic drugs such as niacin and rosuvastatin manifest as liver necrosis or autoimmune-type hepatitis, respectively. 6 These findings were not present on the liver biopsy. Neither has been reported to induce Küpffer cell haemophagocytosis. By elimination, we believe that liver dysfunction in this case is related to massive haemophagocytosis. Since hepatocyte necrosis was present but not a prominent feature in our patient, we hypothesise that the cytokines released by activated Küpffer cells induced widespread hepatocellular dysfunction and cholestasis. 7 Haemophagocytosis, particularly in the context of HPS, is associated with underlying conditions such as infection, malignancy or autoimmune disease. 3, 8 When associated with tumours, haemophagocytosis is most commonly described with haematological malignancies. 8 This entity is rarely associated with solid neoplasms but has been demonstrated in case reports of gastric carcinoma, 9 disseminated undifferentiated ovarian carcinoma, 10 nasopharyngeal carcinoma, 10 angiosarcoma, 11 hepatocellular carcinoma, 12 mediastinal germ cell tumour, 13 and undifferentiated colon carcinoma. 14 In most of these cases, patients had clinically documented HPS with haemophagocytosis within bone marrow or lymph nodes.
9-10,12-14 Two cases described haemophagocytosis within the solid tumour. 11, 14 We report a novel case of gallbladder carcinoma associated with liver haemophagocytosis.
The differential diagnosis of Küpffer cell haemophagocytosis includes large cell lymphoma and hepatic stellate cell hyperplasia which can be excluded by histology and/or immunohistochemical markers. Granulomatous hepatitis may have a similar clinical presentation, but the absence of granulomata eliminates this diagnosis.
We report a novel association between liver haemophagocytosis and gallbladder carcinoma and raise the question of a possible causal relationship between isolated liver haemophagocytosis and liver failure. The infrequent occurrence of Küpffer cell haemophagocytosis in liver biopsies highlights the need for vigilance in examining these specimens. Its recognition may alert clinicians to the challenging diagnosis of HPS and thus lead to appropriate patient management.
Conflicts of interest and sources of funding: The authors state that there are no conflicts of interest to disclose. 1,2 Vemurafenib (R05185426/ PLX4032) is a BRAF inhibitor which is highly selective for the V600E mutation, which accounts for 90% of BRAF mutations in melanoma. 3, 4 Early data from the BRIM3 clinical trial, the largest published to date, have shown improved overall and progression-free survival in patients treated with vemurafenib versus dacarbazine. 5 Development of significant side effects is common and led to dose reduction in 38% of patients on that trial. The most frequent adverse events were cutaneous, including photosensitivity, rash, alopecia and squamoproliferative lesions. The histological features of cutaneous drug eruptions developing in patients treated with vemurafenib have not been reported. We describe the biopsy findings in two patients receiving vemurafenib for stage IV melanoma who developed cutaneous drug eruption associated with this agent.
Two cases of cutaneous drug eruption to vemurafenib were identified in a prospective study of 41 specimens from 10 patients receiving BRAF inhibitor therapy for the treatment of metastatic melanoma over a period of 15 months, from August 2010 to November 2011. This study was approved by the Sir Charles Gairdner Hospital Ethics Committee and all patients provided written informed consent for trial participation.
Case 1 was a 58-year-old man who was diagnosed with cutaneous malignant melanoma of the right thigh, Breslow thickness 1.9 mm, Clark level IV, 18 months prior to the current presentation. Initial treatment involved wide local excision of the site and selective inguinal lymph node dissection which recovered four lymph nodes, all of which contained metastatic melanoma. The patient underwent radiotherapy of the right inguinal region and 12 months of alpha interferon treatment. Four weeks prior to presentation he commenced treatment with vemurafenib at an initial dose of 960 mg twice daily. Within 2 weeks of commencement he developed multiple mucocutaneous side effects, including an erythematous macular rash, photo-onchyolysis, palmar-plantar keratoderma, bromhidrosis and uveitis. Although initially photodistributed, the skin rash became widespread, clinically showing a 'toxic erythema-like' appearance. Biopsy of affected skin from the abdomen 3 weeks after starting the drug and 1 week after symptom onset showed a subtle dermatitis, with small areas of vacuolar interface change and rare single apoptotic keratinocytes in the basal layer, but no spongiosis. A mild superficial perivascular lymphohistiocytic inflammatory infiltrate was present and occasional perivascular and interstitial eosinophils were identified (Fig. 1) . The histological changes were considered consistent with an exanthematous drug reaction, and the patient was treated with topical betamethasone. The rash persisted and the patient also experienced other side effects including weight loss and anorexia. At 9 weeks post-commencement, a 1 week suspension of the drug was undertaken, followed by recommencement at a lower dose (720 mg bd). The rash improved following this and apart from one episode of minor photosensitivity 12 months later, the patient has continued on this dose for 16 months without significant recurrence. The patient has also developed multiple squamoproliferative lesions (actinic keratosis and keratoacanthoma) while on treatment. His metastatic disease has remained stable.
Case 2 was a 40-year-old man who presented to our institution with histologically confirmed metastatic malignant melanoma in the cerebellum. Further lesions were identified in the lung, subcutaneous tissues and lymph nodes of the abdomen and mediastinum. No primary cutaneous lesion was identified. He was commenced on treatment with vemurafenib 960 mg twice daily. Within 2 weeks he developed a rapid onset widespread pruritic papular eruption, originating on the lower legs and subsequently involving the upper legs, trunk, arms and neck. There were no clinical features of photosensitivity. Biopsies were taken from the right arm and left neck at routine follow-up 2 weeks later. In both biopsies orthokeratosis or minimal compact hyperkeratosis was seen overlying changes of a florid interface dermatitis. There were numerous apoptotic keratinocytes scattered throughout all levels of the epidermis, with some predominance in the basal zone, which also showed prominent vacuolar change. Focal 'satellite-cell necrosis' was noted and there were small aggregates of necrotic keratinocytes, without vesiculation or confluent epidermal death ( Fig. 2A,B) . A moderate superficial perivascular infiltrate was present, composed largely of lymphocytes. Once again, rare eosinophils could be identified. Notably, small foci of acantholytic dyskeratosis were noted in the biopsy from the neck (Fig. 2C) . The histological appearances were considered consistent with an erythema multiforme-like pattern of cutaneous drug eruption. Topical betamethasone and wet dressings were commenced 4 weeks post-initiation of treatment. No reduction of the drug dose was undertaken in this patient. The rash persisted for a further 4 weeks, however at follow-up 11 weeks later the rash had partially resolved. The patient's metastatic disease has remained stable, with several of the metastatic lesions demonstrating reduction in size on imaging. No other skin lesions have occurred in this patient to date.
Metastatic malignant melanoma has a poor prognosis. 5, 6 In recent years a number of novel agents which target and inhibit the actions of mutated BRAF have been developed. These have shown mixed results in the management of such patients, with vemurafenib but not sorafenib showing evidence of improved outcome in trials to date. 5, 7, 8 Cutaneous adverse events associated with these drugs are commonly reported, including squamoproliferative lesions and cutaneous drug eruptions. 5, 9, 10 The clinicopathological features of nonneoplastic cutaneous side effects of BRAF inhibitors have not been well described, and to our knowledge no previous reports have documented the histological findings of cutaneous drug eruptions in response to vemurafenib.
A wide variety of inflammatory patterns can be seen in cutaneous drug eruption, and have been reviewed in detail elsewhere. 11 Lesions described clinically as exanthematous or morbilliform drug eruption account for the majority of cases in most clinical series, although the reported proportions are highly variable. [12] [13] [14] This type of reaction has been reported with a very wide array of medications, including antibiotics and antineoplastic chemotherapy among many others. 13, 15, 16 The histological features of this type of reaction, while subtle, are relatively characteristic, and in our clinical experience are quite strongly predictive of a drug aetiology, particularly in the setting of biopsies from hospitalised or hospital clinic patients. The histological findings in a large series of such cases were recently reviewed by Naim et al. 13 and are similar to those seen in Case 1. The typical pattern is of focal mild spongiosis and a mild or moderate superficial perivascular dermatitis with subtle interface change in which vacuolar alteration predominates, with occasional apoptotic keratinocytes. While eosinophils are commonly identified, they are not essential to this reaction pattern and when present are often sparse. 13, 16 The diagnosis of erythema multiforme is typically based on a combination of clinical and pathological features. Case 2 in our report showed histological features typically associated with erythema multiforme, although the clinical appearances were not those of erythema multiforme. For this reason we prefer to designate this case as an erythema multiformelike reaction pattern on histological grounds. While the majority of cases of erythema multiforme are associated with infectious precipitants (particularly herpes simplex virus and mycoplasma infections), up to 20% may be associated with a drug aetiology. 15 The more serious clinical presentations of Stevens-Johnson syndrome and toxic epidermal necrolysis, which show significant histological overlap with erythema multiforme, are usually drug induced. 17 Typical erythema multiforme shows orthokeratosis, reflective of the acute presentation and typically short duration of lesions prior to biopsy. While our case showed some focal compact hyperkeratosis, in most areas there was orthokeratotic keratin and the other changes (scattered apoptotic keratinocytes through all levels of the epidermis and a relatively mild superficial dermal inflammatory infiltrate) were histologically typical of an erythema multiforme type reaction pattern. The histological differential diagnosis of combined interface and acantholytic reaction patterns in this case included paraneoplastic pemphigus. However, the clinical presentation was not that of paraneoplastic pemphigus, 18 mucosal lesions were absent and the eruption largely resolved with supportive care without elimination of the malignancy.
The assignation of a drug aetiology to a cutaneous eruption is frequently problematic. The wide variety of clinical and pathological presentations and large array of implicated medications can render definitive diagnosis difficult. In general terms, implication of a drug aetiology requires a history of medication ingestion, an appropriate time course for the eruption (which may vary substantially depending on the reaction type) and resolution of the lesions following medication withdrawal. While adjunctive data such as the results of rechallenge or patch testing may be helpful, they are often not available. Certain histopathological patterns are typical of cutaneous drug eruption, and in some cases a more limited correlation between a specific reaction pattern and group of causative agents can be useful in assisting diagnosis. Generally, however, histopathology is of limited value in recognising a drug aetiology, although it can be of value in excluding clinical differential diagnostic considerations. Both cases presented in this report meet a number of criteria which lead us to consider them as bona fide examples of cutaneous drug eruption: the reactions developed within weeks of commencing a new therapeutic agent; that agent has been previously reported to result in cutaneous drug reactions clinically similar to those seen in our patients, although detailed descriptions of the histological reaction type are not yet available; in one case there was a rapid resolution of the eruption following drug dose reduction while in the other the cutaneous side effects were considered insufficiently serious to warrant dose reduction and the rash was ameliorated but not cured by topical therapy; in both cases the histological reaction pattern was one commonly associated with cutaneous drug eruption in other situations.
In most cases, management of cutaneous drug eruption includes complete withdrawal of the putative causative agent. In our patients the cutaneous reactions were considered sufficiently mild that topical treatment and in one case dose reduction rather than cessation was trialled. In both cases this was associated with remission of the symptoms. The improvement in symptoms in these patients is difficult to explain, as both reaction patterns seen in these cases are generally considered to be immunologically mediated, however this management approach and response to reduced dosage of Vemurafenib was reported in the BRIM-3 trial. 5 We are interested in the observation that one of our cases (Case 2) showed focal acantholytic dyskeratosis. Although immunofluorescence testing was not performed, we believe that the clinical features exclude the possibility of paraneoplastic pemphigus. In reviewing a series of benign verruciform squamoproliferative lesions in patients receiving BRAF inhibitor therapy, we noted areas of acantholysis in 31%. 19 In addition, we have seen a further patient receiving BRAF inhibitor therapy who developed lesions clinically and histologically typical of Grover's disease. While these initial observations do not allow us to draw conclusions and no mechanistic explanation is established, further investigation of a possible association between pharmacological BRAF inhibition and the development of acantholysis may be worthwhile.
In summary, BRAF inhibitors represent a new class of drug that have shown early promise in treating metastatic malignant melanoma. We have described the histological features of two patients with cutaneous drug eruption associated with vemurafanib, one of the newer agents in this class, representing the first report of the microscopic findings. Both of our cases showed an interface dermatitis, with one having features typical of those seen in exanthematous type cutaneous drug eruption and the other showing features of an erythema multiforme-like reaction pattern. It is likely that continued and expanded use of vemurafanib and similar targeted therapies will result in an increased presentation of patients with cutaneous adverse reactions, and familiarity with these medications and with the histopathological findings will become increasingly important for dermatologists and pathologists.
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Cellular blue naevus involving the urinary bladder
Sir, Cellular blue naevus is an uncommon melanocytic tumour that usually arises in the skin but rarely may involve noncutaneous sites. In this report, we present a case of cellular blue naevus involving the urinary bladder, which to the best of our knowledge is a hitherto unreported site for such a tumour.
Distinguishing features from melanoma and other relevant differential diagnoses and the role of molecular testing are considered.
A 72-year-old woman with a past history of breast cancer presented with lower abdominal pain and haematuria. Cystoscopy revealed nodules beneath the bladder mucosa. Transurethral resection (TUR) of the nodules was performed. Macroscopically, the TUR specimen consisted of multiple chips of tissue measuring 30 Â 20 Â 6 mm in aggregate. Microscopy showed urothelial mucosa with intact surface urothelium overlying an intravesical tumour, extending up to 5 mm beneath the surface urothelium and to the margins of the specimen. The tumour had an architectural arrangement of solid sheets and nests separated by thin fibrovascular septa with a pushing border. An associated haemangiopericytomatous-type vascular pattern was also present. There were moderate numbers of melanophages at the periphery of the tumour and around some nests. The tumour cells were oval to elongated and epithelioid with abundant pale eosinophillic cytoplasm and relatively uniform nuclei (Fig. 1) . Some exhibited intranuclear longitudinal grooving. Prominent nucleoli were not a feature. No mitotic figures were identified. There was no evidence of necrosis, mucosal involvement, superficial ulceration or vascular or perineural invasion by tumour. Immunohistochemically, the tumour cells showed strong positivity for HMB45, Melan-A and weak positive staining for S100 protein (Fig. 2) . The cells were negative for various keratin markers including 34bE12, CAM5.2, CK7 and CK20. CD117 was strongly positive. Desmin, smooth muscle actin, and chromogranin A were negative. The proliferation marker Ki-67 stained approximately 2% of the tumour cells (Fig. 2) . Based on morphological and immunohistochemical features, a diagnosis of cellular blue naevus involving the urinary bladder was made. DNA genotyping using the MelaCARTA panel (Sequenom, USA) was performed on tumour macrodissected from the TUR specimen. This somatic mutation analysis showed a Q209L mutation in GNAQ and a G414 V mutation in PTK2B. No mutations were found in BRAF, NRAS or CKIT. These findings are consistent with a diagnosis of cellular blue naevus. A post-operative PET scan showed no evidence of residual or metastatic disease. A followup cystoscopy and bladder biopsy 8 months later showed a tiny amount of residual tumour with similar morphological and immunohistochemical features to the previous specimen. No evidence of recurrence or metastasis was identified 9 months later.
Blue naevi are a group of uncommon benign melanocytic tumours which are characterised by the presence of a population of spindled melanocytes with dendritic processes but may include a variety of other cells types and therefore show a diverse range of morphological appearances. It is hypothesised that blue naevi arise from immature melanocytic cells originating from the neural crest during embryonic development that become aberrantly located during their migration to the skin. 1 However, it has been shown recently that at least some blue naevi arise from schwannian cell precursors. 2 Although many variants of blue naevi have been described, the two most common histological subtypes are the dendritic (common) type and the cellular type.
The term 'cellular blue naevus' was originally coined by the eminent American pathologist Dr Arthur Allen 3 in 1949 for a 'benign variant of the blue naevus which, because of its rich cellularity and striking abundance of melanin pigment, often is misdiagnosed as melanosarcoma'. It can occur in patients of any age and either sex but the median age of diagnosis is 40 years and there is a female predominance (2.2:1). 4 The most common sites of involvement are the skin of the scalp, lower back and buttocks. 2 Uncommonly, cellular blue naevus may occur in other locations, including mucosal and subungual regions; 1, 4 it has been reported to occur in the spermatic cord, prostate, uterine cervix, vagina, orbit, maxillary sinus and axillary lymph nodes. 5 Cellular blue naevus shows a variable range of histological features, some of which may also occur in melanoma. The latter therefore represents an important potential pitfall in diagnosis. Both tumours are often characterised by dense cellularity, lack of 'maturation' with depth, deep extension, abundant pigmentation, and a range of epithelioid to spindle shaped cells. 1, 4 However, there are several histological criteria that enable distinction of cellular blue naevus from melanoma in most cases (Table 1) . Typically, cellular blue naevus has a uniform appearance at low power microscopy. Whilst pigment is usually fairly prominent in macrophages at the periphery of the nests of tumour cells, pigmentation within the tumour cells themselves is often light and uniform throughout the tumour. In contrast, melanoma often shows an expansile growth pattern sometimes accompanied by necrosis, with heterogenous pigmentation and an associated infiltrate of lymphoid cells. Importantly, in cellular blue naevus the cells have relatively uniform cytology with absent or low mitotic activity (<1/mm 2 ). 6 On the other hand, melanoma usually includes large epithelioid cells and shows marked nuclear pleomorphism, hyperchromasia, irregular nuclear membranes, prominent, variable and pleomorphic nucleoli and increased nuclear to cytoplasmic ratios, features which were not present in our case. Immunohistochemical stains for HMB-45, S100 and Melan-A are not helpful in distinguishing those two lesions as they both stain positively. However, Ki-67 tends to be higher in melanomas (often >10%) than in cellular blue naevi (usually <5%).
Atypical cellular blue naevus is a term that has been used to describe a cellular blue naevus with one or more atypical features that raise the possibility of, but are not definite for, malignancy. Whilst most lesions reported as atypical cellular blue naevus have behaved clinically in a benign fashion, occasionally bonefide melanomas (resulting in metastasis and patient death) may be virtually indistinguishable histologically from benign naevi. For this reason, atypical cellular blue naevi are generally regarded as being of uncertain malignant potential, although the risk of aggressive clinical behaviour of individual tumours appears low. 6, 7 Atypical histological features that may in isolation warrant a diagnosis of atypical cellular blue naevus include size >10 mm, asymmetry, hypercellular foci, cell crowding, mild nuclear hyperchromasia or pleomorphism and occasional mitoses (<2/mm 2 ). 6, 7 A study of chromosomal copy number changes in blue naevi, atypical cellular blue naevi and blue naevi-like melanomas showed no chromosomal aberrations in blue naevi, infrequent and low numbers of aberrations in atypical cellular blue naevi and more frequent aberrations in melanomas, suggesting that there are molecular changes that underpin and support the morphological classification. 8 However, a recent study revealed poor interobserver reproducibility, with substantial disagreement even among expert pathologists in the diagnosis and distinction between atypical cellular blue naevus and blue naevus-like melanoma. 9 Clearly further studies are required that combine careful morphological and molecular analysis with long-term clinical follow-up of sufficient numbers of cases to more precisely define these lesions by reproducible criteria. In the meantime, based on the limited data currently available, it would appear appropriate to treat the atypical cellular blue naevus as a lesion 'of uncertain malignant potential'. 1 The term blue naevus-like melanoma (so-called malignant blue naevus) was coined in 1953 by Allen and Spitz to describe blue naevus-like tumours which had resulted in metastasis and patient death in some cases. 10 It is rare and usually occurs in people >45 years of age. 11 In most cases, blue naevus-like melanoma is characterised by the presence of a clearly malignant tumour occurring in association with a well recognisable cellular blue naevus. 1, 4 Such features of malignancy, as described above, were absent from the current case.
It has been reported that melanoma, once it has metastasised to the skin, can simulate blue naevus. 12, 13 Cutaneous metastasis of melanoma can show a spectrum of histological appearances, some of which adopt unusual morphology that mimics other benign and malignant neoplasms other than primary melanoma. Therefore, distinction of blue naevi from metastatic melanoma may be difficult in some cases. Subtle morphological features that suggest a possible diagnosis of blue naevus-like metastatic melanoma include the presence of mitoses, an associated lymphoid infiltrate and nuclear pleomorphism and hyperchromasia. Recently, it was reported that fluorescence in situ hybridisation (FISH) may be helpful in difficult cases. 14, 15 Nevertheless, careful correlation with clinical features, including whether or not there is a past or concurrent history of melanoma occurring elsewhere, is essential for accurate diagnosis.
Several other differential diagnoses should be considered when diagnosing cellular blue naevus, particularly when occurring at an unusual anatomical location. The distinct nested growth pattern with associated melanin pigmentation, as illustrated in our case, might raise the possibility of low grade clear cell sarcoma (melanoma of soft parts) and perhaps melanotic paraganglioma. Perivascular epithelioid cell tumour (PEComa) also expresses melanocytic markers and can simulate cellular blue naevus. Clear cell sarcoma usually shows greater pleomorphism than is present in cellular blue naevus, often includes scattered tumour giant cells, has a characteristic t(12;22)(q13;q12) balanced translocation and evidence of a EWS gene rearrangement by FISH. 16 Unlike cellular blue naevus, melanotic paraganglioma has a rich vascular network surrounding the tumour nests, presence of sustentacular cells and evident of neuroendocrine differentiation morphologically and immunohistochemically. PEComas are composed of fairly uniform epithelioid cells with abundant pale granular cytoplasm and lack spindled and dendritic cells that are always present in blue naevi. Furthermore, whilst both tumours are positive for HMB45, PEComas are often negative for S100 and express smooth muscle actin, unlike cellular blue naevi.
Molecular testing, including FISH testing, is developing a role in the diagnosis of problematic melanocytic tumours and can assist in their classification. 17, 18 Recently, it was revealed that a somatic mutation in the heterotrimeric G protein alpha subunit q (GNAQ) is often present in blue naevi of the skin (83%). 19 The mutation occurs exclusively in codon 209 and results in constitutive activation of the MAP kinase-pathway, turning GNAQ into a dominant acting oncogene. Whilst GNAQ mutations occur frequently in uveal melanomas, they are extremely rare in cutaneous melanoma. It is unknown whether they are present in blue naevus-like melanomas, but it would appear inappropriate to exclude a diagnosis of melanoma purely on the basis of the detection of a GNAQ mutation. In contrast to blue naevi, cutaneous melanomas frequently show oncogenic mutations in BRAF and NRAS, and some mucosal and acral melanomas harbour CKIT mutations. 19 The presence of activating mutations in BRAF or CKIT in metastatic melanoma now has therapeutic implications with the recent development of effective therapies targeting them. 20 In summary, we report a case of cellular blue naevus involving the urinary bladder, a previously unreported site. Whilst knowledge of the histopathological features of cellular blue naevus should suggest the diagnosis when it occurs in unusual anatomical sites, it may be difficult to rule out malignancy (primary or metastatic) if there are any atypical features. In such instances, complete excision, correlation with clinical features, additional investigations and careful clinical follow-up are advisable. In the future, molecular testing may provide more accurate classification of atypical cellular blue naevi. DOI: 10.1097/PAT.0b013e328359e142
CD3 expression in plasma cell neoplasm (multiple myeloma): a diagnostic pitfall Sir, A diagnosis of plasma cell neoplasm on histology is usually straightforward. However, plasma cell neoplasms may occasionally display unusual phenotypic expression. 1 For instance, the expression of CD20 in 15-20% of plasma cell myelomas is well documented, 2 a feature which may potentially be confused with a diagnosis of B-cell lymphoma (e.g., mantle cell lymphoma when there is concomitant cyclin D1 expression) if attention is not paid to the morphological appearance. In this report, we detail an instance where the neoplasm had aberrant CD3 expression, an exceedingly rare phenomenon, resulting in a misdiagnosis of T-cell lymphoma. Interestingly, other haematolymphoid neoplasms with a plasmacytic differentiation (plasmablastic phenotype) capable of expressing T-cell antigens such as CD3 include plasmablastic lymphoma 3 and primary effusion lymphoma. 4 A 67-year-old man underwent an oesophagogastroduodenoscopy (OGD) for upper gastrointestinal bleeding. The OGD disclosed multiple bulbous lesions in the stomach and duodenum which were clinically suspicious for malignancy. A gastric biopsy was performed and a diagnosis of peripheral T-cell lymphoma, not otherwise specified, was initially made on light microscope examination. At around the same time, the patient developed soft tissue swelling in the right supraclavicular region, thought to represent lymphadenopathy. The mass was biopsied and the histology resembled that of a plasma cell neoplasm. In view of the discordant findings between the gastric and soft tissue biopsies, a review of both clinical and pathology findings was undertaken. Significantly, on review, the patient had a history of multiple myeloma which presented 4 years earlier affecting the left radius.
The biopsy from the OGD procedure produced three pieces of tissue from the stomach measuring 2-3 mm. On histology (Fig. 1) , the small fragments of non-specialised gastric mucosa showed areas containing a diffuse infiltrate of poorly preserved medium to large discohesive cells resembling lymphoid cells in the lamina propria (Fig. 1A,B) . Further morphological characterisation of the neoplastic cells was made difficult as these cells appeared poorly preserved. The tumour cells stained for CD3 (Fig. 1C) but not for CD2 and CD5 on immunohistochemistry. The stains for CD7, CD10, CD20 and granzyme B were negative. Focal staining with CD56 was present. In situ hybridisation for Epstein-Barr encoded RNA revealed no signals.
The biopsy from the supraclavicular region comprised two cores of tissue measuring 20 Â 1 mm and 16 Â 1 mm. On light microscopy, there was a diffuse infiltrate of medium to large cells with eccentric nuclei resembling plasma cells within the fibrous stroma ( Fig. 2A,B) . The panel of immunohistochemical stains performed revealed strong diffuse staining for CD138 (Fig. 2C ) with CD56 expression. In situ hybridisation for light chain mRNA revealed lambda light chain restriction. A retrospective work-up on the supraclavicular tumour revealed positive CD3 expression (Fig. 2D) and negative CD2 and CD5 expressions by the neoplastic plasma cells. Similarly, a retrospective CD138 stain on the gastric tissue showed that the neoplastic cells within the lamina propria were plasma cells (Fig. 1D) . Taking into account the clinical history and the overall findings on histology, the features were those of a plasma cell neoplasm (multiple myeloma) with aberrant CD3 expression.
Detection of T-cell specific antigens in neoplastic plasma cells, although extremely uncommon, has been described by Spier et al. 5 and the antigens expressed include CD2, CD3 and CD4, CD4 expression being the most common. In her series of 215 cases of multiple myeloma, only six cases (2.8% of cases) expressed T-cell related antigens and, interestingly, the tumour cells expressed only one T-cell related antigen each time. Only one case in her series expressed CD3. However, the expression of less specific T-cell related antigens such as CD43 and CD45RO (UCHL-1) was more frequent compared to those described above. 6 As the plasma cells disclosed aberrant CD3 expression in our case and plasma cells are by nature negative for other T-cell markers such as CD2 and CD5, this manifestation resulted in an impression of apparent aberrant loss of T-cell antigens by the tumour cells (which were thought to be T-cells initially in view of CD3 positivity) and hence a misdiagnosis of T-cell lymphoma. This case clearly emphasises the need to correlate with the clinical history, particularly in a situation similar to ours when the initial specimen showed neoplastic cells with suboptimal preservation and the phenotypic expression mimicked that of a T-cell lymphoma. Certainly, awareness of the ability of plasma cell neoplasms to express aberrant phenotypes such as T-cell antigen, careful light microscopic examination, performance of a panel of immunohistochemistry stains including plasma cell markers such 
Expression of oxytocin and its receptor in healthy and varicose great saphenous veins
Sir, Primary varicosis affects up to 40% of men and up to 51% of women. Risk factors are Western lifestyle, hormonal changes, genetics, age, female gender, parity, adipositas and standing occupation. [1] [2] [3] However, little is known about its pathophysiology. Contradicting theories range from abnormalities in the valve structures to functional and morphological changes of the vein wall as well as abnormal extracellular matrix organisation. 4, 5 Oxytocin (OT), which has its well-established roles in obstetrics and gynecology, induces smooth muscle contractions. Rhythmic contractions occur on stimulation with OT in whole swine uteri, 6 the vaginal wall in the rabbit 7 and in human myometrium. 8 Binding of OT to its Gq coupled OT receptor (OTR) initiates various transduction cascades causing direct cell contraction via rhoA and the indirect cGMP-NO pathway. 9 In addition to its role during pregnancy, OT also has a general cardiovascular function in both genders. 10 The hormone and its receptor are primarily synthesised in the hypothalamus but also in the cardiovascular system and in peripheral vessels. 10 In detail, OT cardiovascular actions include natriuresis, blood pressure reduction, negative inotropic and chronotropic effects, parasympathetic neuromodulation as well as vasodilatation triggered by the NO pathway that is also involved in endothelial cell growth and anti-inflammatory activity. 11 In this study we analysed the expression of OT and OTR in control and incompetent great saphenous veins (GSVs) in order to define a potential pathophysiological role of OT in primary chronic venous insufficiency.
The ethic committee of the University of Tuebingen approved the investigation protocol. Every patient signed an informed consent form in accordance with the Declaration of Helsinki principles prior to surgery. Detailed information on patients and tissues is provided in the supplementary Materials and Methods section (http://links.lww.com/PAT/A6).
During stripping surgery, 5-10 cm proximal samples of incompetent GSVs without relation to different sites of dilatation were obtained; from five incompetent GSVs, proximal and distal samples were used. For histological analysis, the tissues were fixed in 48C buffered paraformaldehyde for 24 h before paraffin embedding. Serial sections of 3 mm were cut, mounted onto polylysin-coated slides and stained with H&E for histological evaluation.
The primary antibodies in this study were anti-human oxytocin (1:2000, rabbit polyclonal, ab2078; Abcam, UK) and antioxytocin receptor (1:100, rabbit polyclonal, ab13051; Abcam), automatically stained after standard protocols. Negative control sections were produced by omission of the primary antibody and did not show any staining, while the positive control slides (human endometrium and myometrium; Fig. 1A) were stained with the primary antibody showing no background reaction. We immunohistochemically processed and digitised 21 healthy and 41 varicose GSVs using an Axioplan 2 microscope (Carl Zeiss, Germany) with a mounted digital camera (Zeiss AxioCam color; Carl Zeiss). Slides were randomly analysed by two examiners blinded to the clinical diagnosis. A semi-quantitative staining four-step score was established (-, no expression; þ, low expression; þþ, moderate expression; þþþ, strong expression; Fig. 1B) . We did not detect a significant interobserver variability using this scoring technique. For statistical analysis, two groups of samples were clustered: -and þ (low expression), versus þþ and þþþ (strong expression). Analysis was performed with Fisher's exact test. p values <0.05 were considered significant. Fig. 2 and 3 show expression of OT (Fig. 2) and OTR (Fig. 3 ) in healthy and incompetent great saphenous veins. In the healthy GSVs, OT was abundantly expressed in endothelial cells, the tunica media (i.e., the muscular layer of the vein wall; Fig. 2A,B) and in similar compartments of the vasa vasorum of the adventitia (small nutrient arteries and veins in the external vein wall; Fig. 2C ). Further, OT was detected in small nerve fibres in the adventitia (Fig. 2D) . A corresponding, but lower expression of the OTR was detected in the tunica media (Fig. 3A,B) , vasa vasorum (Fig. 3C ) and in endothelial cells (Fig. 3D) of the healthy GSVs.
In the incompetent GSVs, the principal expression pattern of OT and OTR was similar to the healthy GSVs. OT was expressed in endothelial cells, tunica media (Fig. 2E,F) , vasa vasorum (Fig. 2G ) and in small nerve fibres in the adventitia (Fig. 2H) . OTR was also expressed in the tunica media (Fig. 3E,F) , vasa vasorum (Fig. 3G ) and in endothelial cells (Fig. 3H) of the incompetent GSVs. Evaluation of proximal and distal samples of the same incompetent GSV showed no differences in expression of OT and OTR (not shown). We did not detect gender-specific and age-specific differences in expression of OT and OTR. Evaluation was performed by comparing low expression (-/þ) with strong expression (þþ/ þþþ) intensity (Fig. 3I) . The expression level of OT differed in both groups. In the tunica media, expression of OT was decreased in incompetent compared with healthy GSVs. There was a strong expression in six of 41 incompetent GSVs compared with eight of 21 in the healthy GSVs ( p < 0.05, Fisher's exact test). The expression of the OTR was inversely distributed; strong in incompetent GSVs, but almost absent in healthy GSVs in the tunica media (strong expression 19/41 versus 1/20; p < 0.05, Fisher's exact test). Corresponding staining intensities were detected in the vasa vasorum.
So far, descriptive reports on differences, e.g., in collagen or matrix metalloproteinase (MMP) expression 12 in healthy and incompetent GSVs have been published. In the latter study, human thymic smooth muscle cells were analysed for MMP-2 expression and gelatinase activity under experimentallyinduced cyclic stretch as a surrogate for smooth muscle cells from the tunica media of the GSV. 12 The aim of our study was to analyse the expression of OT and its receptor OTR in healthy and incompetent GSVs. Our data showed that the expression of OT is decreased, while the expression of the OTR is increased in incompetent GSVs. Our results propose OT as a molecule that might play a role in the pathophysiology of primary chronic venous insufficiency, possibly by regulating the contraction tonus of the venous wall.
Our findings suggest an OT system in peripheral veins which goes along with published data on peripheral arterial vascular effects of OT influencing blood pressure in animals. 10 In rats, the cardiac OT system is implicated in cardiovascular responses to stress; post-natal treatment with OT was able to decrease blood pressure in spontaneously hypertensive adult male rats. 9 The expression patterns of OT and ORT in GSVs as described in this study are in line with the published data showing that OT effects the contraction tonus of cardiac cells and smooth muscle cells in the cardiovascular system and in the uterus during labour induction. 10, 11 The venous tunica media is less developed than its counterpart in the arterial system, where it regulates the blood pressure via contraction. The expression of OT in the same compartment of the venous system implies a similar contractile function. Therefore, this observation suggests that the blood return from the lower extremities might in part be conducted by contraction of the GSV in addition to the calf muscle pump and competent valves (providing unidirectional blood flow towards the heart). Our results demonstrated a reduced expression of OT in incompetent GSVs, suggesting a chronically reduced contractile capacity of the vein wall which might contribute to incomplete closure of the venous valves. This might be responsible in part for the chronic dilatation of the entire vein leading to primary venous insufficiency. Further, our results show that the expression of the OTR was increased in endothelial cells and in smooth muscle cells of the tunica media of incompetent GSVs. This suggests a positive, up-regulating feedback mechanism to maintain a contractile function of the vein wall. Obviously, it is not clear whether the different expression of OT and OTR observed in the incompetent GSVs are secondary changes that develop after the varicosities have developed. In conclusion, our results suggest that the decreased expression of oxytocin in the tunica media of incompetent GSVs might contribute to the pathophysiology of primary venous insufficiency, thus representing a possible novel candidate for pharmacological treatment.
Purple bowel discovered at autopsy
Sir, Bowel discolouration due to ingested material is an unusual finding at autopsy, which may occasionally be a source of confusion. We present a case of bowel discolouration due to beetroot in an otherwise routine autopsy.
Our patient was a 66-year-old male farmer who died unexpectedly of severe triple vessel coronary artery disease. An autopsy was performed 6 days following death. In addition to the cardiac abnormalities it was noted that the small bowel, some segments of the large bowel and rectum were dull purple in colour ( Fig. 1 and 2 ). Of specific note was that the mesenteric fat was of normal colour and appearance, and the absence of significant amounts of peritoneal fluid. The bowel did not have any macroscopic evidence of serosal inflammation. A number of causes for the discolouration were considered, including blunt trauma, vascular compromise due to volvulus, ingestion of toxic substances, and metabolism of bowel content by enteric bacteria. Opening the small bowel revealed it was packed with obvious beetroot fragments (Fig. 3) .
The distinctive red-purple colour of beetroot (Beta vulgaris) is due to a class of pigments called betalains. Once ingested, they are inherently unstable and their absorption is dependent on a number of physiological factors. [1] [2] [3] After absorption they are essentially unmodified by first-pass metabolism and rapidly cleared in the urine. 4 Unabsorbed pigment is excreted with faeces. 3 Given the widespread availability of beetroot it is perhaps more surprising that bowel discolouration is not noted with greater frequency, especially during surgery and endoscopic procedures. A literature search reveals only two published cases, both in a post-mortem setting. 5, 6 There are a number of possible explanations. Firstly, it is unknown how much beetroot is required to produce this discolouration. Secondly, as noted above, the absorption and excretion of betalains is highly variable and dependent on a number of physiological factors. When combined with preprocedural fasting, the colour changes are unlikely to be observed in a living patient. Thirdly, sufficient time must elapse between death and autopsy for mucosal autolysis to occur, which allows the pigments to diffuse to the serosa. In our patient, the discolouration of the intestines was an incidental finding consistent with passive diffusion of beetroot pigments, presumably due to the large volume of beetroot present and the extended length of time between death and performance of the autopsy. Positive and negative interference in immunoassays following biotin ingestion: a pharmacokinetic study Sir, We read with interest the recent report on biotin interference on thyroid stimulating hormone (TSH) and free thyroid hormone (fT4 and fT3) measurement by Kwok and colleagues, 1 which was similar to a case we reported previously. 2 Here, we would like to share our further experience of both positive and negative interference on a range of different immunoassays using different analytical systems and the time response curve following ingestion of biotin.
Our index patient was a 1-week-old baby born with features of liver failure and lactic acidosis who has been treated with biotin 30 mg per day (10 mg 8 hourly) since day 2 of life. At 1 week of age his thyroid function test (TFT) results on a Beckman DxI analyser (Beckman Coulter, USA) were: fT4 >77.7 pmol/L (reference interval 25-70), fT3 24.9 pmol/L (3.8-6.0) and TSH 3.75 mU/L (1.0-25.0). The discordant TFT pattern prompted further investigations to exclude assay interference. There was no change in results after treatment with Scantibodies (heterophile antibody blocking agent; Scantibodies Laboratory, USA). Furthermore, TFT results were normal when measured on Abbott Architect (Abbott, USA) and Siemens Centaur (Siemens, Germany) analysers, confirming assay interference specific to our Beckman DxI analyser. All results were reproducible at 1 month and 6 weeks of age. Biotin was then discontinued and all TFT results rapidly normalised.
To confirm the biotin interference in immunoassays and to examine the kinetics of the interference, one of the authors ingested 30 mg of biotin and blood samples were collected at 0, 1, 2, 4, 8 and 25 h following ingestion. Serum specimens were tested on Beckman DxI for fT4, fT3 and thyroglobulin, Abbott Architect analyser for fT4 and fT3, and Roche E170 (Roche, Switzerland) for DHEAS, oestradiol, testosterone and ferritin.
Our results showed that in competitive immunoassays based on biotin-streptavidin interaction, excess biotin in the specimen competes with the biotinylated analog for the binding sites on streptavidin resulting in falsely high values. This can be seen with fT4 and fT3 assays (Fig. 1A) on Beckman DxI. Testosterone, DHEAS and oestradiol on Roche E170 showed a similar pattern (data not shown). When the principle of biotin-streptavidin interaction is applied in the sandwich assay format, excess biotin in the sample displaces biotinylated antibodies resulting in falsely low results. This can be seen with the Beckman thyroglobulin (Fig. 1B) and the Roche E170 ferritin assays (data not shown). No interference was seen on the Abbott Architect fT4 and fT3 assays as biotin-streptavidin interaction was not used in the assay format.
The time response curve revealed that the interference peaked around 2 h post-biotin ingestion for all the analytes we measured. The effect lasted for approximately 5 h for DHEAS, oestradiol, testosterone and ferritin. However, interference for fT4, fT3 and thyroglobulin on Beckman DxI endured for up to 24 h. The magnitude of change in concentration is different among the analytes. fT3, DHEAS and testosterone showed a maximum 3-fold increase while fT4 increased by 7-fold. Thyroglobulin levels were decreased by 11-fold, however ferritin level dropped by only 1.5-fold. The most exaggerated effect was seen in the Roche oestradiol assay with a 138-fold increase from the initial value.
As mentioned by Kwok and colleagues, the biotin interference in immunoassay is not expected with normal dietary intake of biotin. However, high doses of biotin (5-20 mg daily) are used in several conditions such as biotinidase deficiency and propionic acidaemia. Many overthe-counter vitamin supplements also contain significant amount of biotin per tablet, for example, Swisse Ultiboost Hair Skin Nails, 2.6 mg biotin; Nature's Own Balance Plus Glow Multivitamin, 2.5 mg biotin; and Blackmore's Nails Hair and Skin tablets, 1.3 mg biotin. The usual recommended dose of the 
